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CONVERSION FACTORS

For readers who may prefer to use tr}e metric (International System) of 
units rather than the inch-pound units us^d herein, the conversion factors 
are listed below:

Multiply inch-pound unit

foot (ft)
foot per day (ft/d)
foot squared per day (ft2/d)
gallon per minute (gal/min)
gallon per minute per foot

[<gal/min)/ft] 
million gallons per day 

(Mgal/d)

By.

0.3048
0.3048
0.09290
0.06309
0.2070

To obtain metric unit

meter
meter per day
meter squared per day
liter per second
liter per second per meter

0.003785 million cubic meters per day

IV



SUMMARY OF AQUIFER TESTS IN MISSISSIPPI, 

JUNE 1942 THROUGH MAY 1988

by Larry J. Slack and Daphne Darden

ABSTRACT

The U.S. Geological Survey has analyzed hundreds of aquifer 
tests that were conducted from June 1942 through May 1988 in 75 
of the 82 counties in Mississippi. This report briefly describes the 
occurrence, types, and methods of analysis of aquifer tests in the 
State and tabulates and summarizes the results of 574 tests. Most 
of these tests were conducted by water-well drillers upon 
completion of the wells, although U.S. Geological Survey 
personnel conducted or helped conduct many of the tests. The 
Theis nonequilibrium method and modifications were used to 
analyze aquifer-test data. About 20 percent of the aquifer tests are 
multiple-well tests and 80 percent are single-well tests.

Generally, the aquifers in younger rocks have larger 
transmissivity and hydraulic conductivity values than the 
aquifers in older rocks. Transmissivity ranged from 5 to 84,000 
feet squared per day; the median transmissivity was 4,500 feet 
squared per day. The median transmissivity exceeded 1,000 feet 
squared per day for 12 of the 14 principal aquifers in the State. 
Hydraulic conductivity ranged from 0.3 to 400 feet per day; the 
median hydraulic conductivity was 57 feet per day. The median 
hydraulic conductivity exceeded 10 feet per day for 13 of the 14 
principal aquifers.



INTRODUCTION

Ground water is a valuable resource in 
Mississippi; it is the source of water for 
about 92 percent of the State's population 
(2.6 million people). About 68 percent or 
1,580 Mgal/d (million gallons per day) of 
the total freshwater withdrawals for all 
offstream water-use categories in the State 
(Solley and others, 1988) is from ground- 
water supplies. Wells capable of yielding 
200 gal/min (gallons per minute) of water 
with quality suitable for most uses can be 
obtained nearly anywhere in the State 
(Bednar, 1988).

For State agencies to manage and receive 
maximum benefit from its ground-water 
resource, it is essential that hydrologists, 
water-well contractors, water users, and 
water-resource planners and managers have 
information that describes hydraulic 
characteristics of the principal aquifers in 
the State. Such information commonly is 
obtained from aquifer tests.

Purpose and Scope

The U.S. Geological Survey (USGS) has 
analyzed hundreds of aquifer tests that were 
conducted from June 1942 through May 1988 
in 75 of the 82 counties in Mississippi. This 
report briefly describes the occurrence, types, 
and methods of analysis of aquifer tests in 
the State and tabulates and summarizes the 
results of 574 tests. The results of the aquifer 
tests are for the specific geologic units or 
zones in geologic units in which wells tested 
are completed and represent point sources of 
data representative of the unit tested. 
Consequently, the summaries of the aquifer- 
test data should be considered qualitative 
or, at best, semi-quantitative indications of 
the properties of the geologic units or 
principal aquifers as a whole.

General Hydrogeologic Setting

Mississippi is almost entirely in the East 
Gulf Coastal Plain (Fenneman, 1946) and is 
underlain by deposits of clay, sand, gravel, 
chalk, marl, and limestone. Rocks of 
Paleozoic age crop out in a few valleys in 
Tishomingo County in extreme northeastern 
Mississippi (fig.l). Aquifers in strata of

Cretaceous age, which occur in the northern 
part of the State, dip and thicken westward 
and southwestward. Aquifers in strata of 
Eocene? age generally dip westward in the 
northern part of the State and southward in 
the central and southern parts.

Principal Aquifers

Most wells in Mississippi yield water 
from 1 or more of 14 principal aquifers. The 
aquifer names used in this report have been 
used traditionally in the State of 
Mississippi and by the U.S. Geological 

the names do not conform to theSurvej 
Survej 
Laney

 's current guidelines, as specified by 
and Davidson (1986), for phasing out

time-stratigraphic names for aquifers. 
Except for the Paleozoic aquifer, the 
principal aquifers in Mississippi are 
irregular in thickness and physical 
character and exhibit extreme variation in 
their capacity to store and transmit water 
(Wasson, 1986).

The lithology, confining conditions, water 
quality, and water use of the principal 
aquifers were described by Bos well (1985); 
similarly, water quality and related topics 
(such as effects of land use on water quality 
and potential for water-quality changes) for 
the principal aquifers were described by 
Bednar (1988). More detailed information on 
the principal aquifers in the State was 
published by Gandl (1982) and Wasson 
(1986),

The following descriptions of principal 
aquifers in the State are based largely on 
the reports by Gandl (1982), Boswell (1985), 
and \Yasson (1986); the water-use data are 
from Callahan and Barber (1990). The 
numbers in brackets are the aquifer numbers 
used ih this report and correspond to those 
used by Bednar (1988). The geographic 
distribution of the principal aquifers is
shown in figure 1.

[1] The Mississippi River alluvial aquifer 
(taile 1; Boswell, 1985) consists of 
alluvium primarily clay, silt, sand, and 
graVel of Quaternary age. The aquifer is 
semiconfined. The Mississippi River 
alluvial aquifer underlies a 7,000-square- 
mile area in the northwestern part of the 
State commonly referred to as the



"Delta." In 1985, more than 75 percent 
(1,190 Mgal/d) of all ground water used in 
the State was withdrawn from wells 
completed in this aquifer (Callahan and 
Barber, 1990).

[2] The Citronelle aquifers consist 
primarily of clay, silt, sand, and gravel 
in Pliocene deposits (table 1; Bos well, 
1985). The Citronelle aquifers generally 
are unconfined. In 1985, about 0.4 percent 
(6.7 Mgal/d) of ground water used in the 
State was withdrawn from these aquifers 
(Callahan and Barber, 1990).

[3] The Miocene aquifer system (table 1; 
Boswell, 1985; Wasson, 1986), includes 
aquifers in the Graham Ferry, 
Pascagoula, and Hattiesburg Formations 
and Catahoula Sandstone and consists 
primarily of clay, silt, sand, gravel, and 
sandstone. Aquifers of the Miocene 
system generally are confined throughout 
most of their area of use. In 1985, about 
7.8 percent (124 Mgal/d) of the ground 
water used in the State was withdrawn 
from this aquifer system.

[4]-The Oligocene aquifer system (table 1; 
Boswell, 1985) includes the Waynesboro 
Sand lentil of the Bucatunna Formation, 
the Byram, Glendon, Marianna, Mint 
Spring, and Forest Hill Formations, and 
consists primarily of clay, silt, sand, 
marl, and limestone. Aquifers of the 
Oligocene system generally are confined 
throughout most of their area of use. In 
1985, less than 0.3 percent (4 Mgal/d) of 
the ground water used in the State was 
withdrawn from this aquifer system.

Aquifers in the Eocene system (table 1; 
Boswell, 1985) include the Cockfield, 
Sparta, Winona-Tallahatta, Meridian- 
upper Wilcox, and lower Wilcox. In 1985, 
about 11 percent (174 Mgal/d) of ground 
water used in Mississippi was withdrawn 
from this aquifer system.

[5]--The Cockfield aquifer (table 1; Gandl, 
1982; Boswell, 1985) consists primarily of 
clay, silt, sand, marl, and lignite. 
Generally, the Cockfield is confined 
throughout most of its area of use.

[6]~The Sparta aquifer (table 1; Boswell, 
1985) consists primarily of clay, silt, 
sand, and lignite. Generally, the Sparta

aquifer is confined throughout most of its 
area of use.

[7]-The Winona-Tallahatta aquifer (table 
1; Boswell, 1985) consists primarily of 
clay and glauconitic sand. Generally, 
this aquifer is confined throughout most 
of its area of use.

[8] The Meridian-upper Wilcox aquifer 
(table 1; Boswell, 1985) consists primarily 
of clay, silt, sand, and lignite. Generally, 
this aquifer is confined throughout most 
of its area of use.

[9]-The lower Wilcox aquifer (table 1; 
Boswell, 1985) consists primarily of clay, 
silt, sand, and lignite. Generally, this 
aquifer is confined throughout most of its 
area of use.

The Cretaceous aquifer system (table 1; 
Boswell, 1985) includes the Ripley 
aquifers, the Coffee Sand aquifer, the 
Eutaw-McShan aquifer, and the 
Tuscaloosa aquifer system. In 1985, about 
4.9 percent (78 Mgal/d) of ground water 
used in the State was withdrawn from 
this aquifer system.

[10]--The Ripley aquifers (table 1; Boswell, 
1985) consist primarily of clay, sand, 
sandstone, and limestone. Generally, 
these aquifers are confined throughout 
most of their area of use.

[111-The Coffee Sand aquifer (table 1; 
Boswell, 1985) consists primarily of clay, 
sand, and sandstone. Generally, this 
aquifer is confined throughout most of its 
area of use.

[12]-The Eutaw-McShan aquifer (table 1; 
Boswell, 1985) consists primarily of clay 
and sand. Generally, this aquifer is 
confined throughout most of its area of 
use.

[13]-The Tuscaloosa aquifer system (table 1; 
Boswell, 1985) consists primarily of clay, 
silt, and sand. These aquifers generally 
are confined throughout most of their 
area of use.

[14] The Paleozoic aquifer (table 1; 
Boswell, 1985) consists primarily of clay, 
chert, and limestone. Generally, this 
aquifer is confined throughout most of its 
area of use. In 1985, about 0.3 percent (4.4 
Mgal/d) of ground water used in the State 
was withdrawn from this aquifer.



AVAILABILITY AND ANALYSIS OF 

AQUIFER TESTS

In cooperation with State, local, and 
other Federal agencies, the USGS has been 
gathering and analyzing aquifer-test data in 
Mississippi since the 1940's. Although the 
USGS conducted some aquifer tests, much of 
the available aquifer-test data have been 
provided by water-well drillers, State and 
local agencies, and other Federal agencies. 
Data analyzed by the USGS as of June 1963 
were published by Harvey (1963); data 
analyzed as of June 1971 were published by 
Newcome (1971). This report includes all 
data analyzed by June 1990 and includes 
results of tests conducted from June 1942 
through May 1988.

The earliest reported aquifer test in 
Mississippi was completed in June 1942 at 
Hattiesburg in Forrest County. In December 
1942 and early 1943, three aquifer tests were 
completed at Camp McCain in Grenada 
County (Brown and Adams, 1943). Three 
aquifer tests were conducted in early 1943 at 
Camp Van Dorn in Wilkinson County (Brown 
and Guy ton, 1943), and three others were 
conducted in May 1943 at Camp Shelby in 
Forrest County (Brown, 1944). These first 
aquifer tests, the joint work of the USGS and 
the Mississippi State Geological Survey, 
were undertaken at the request of the War 
Department.

After 1943 the number of aquifer tests 
analyzed by the USGS averaged about two 
per year through 1962. As a result of 
increased activities in water-resources 
investigations, the number of aquifer tests 
analyzed increased to 31 for the year 1963 
and averaged about 40 per year from 1963 to 
1971. With the increase in the amount of 
information available on aquifer 
characteristics, the number of tests analyzed 
was decreased to about 10 per year from 1972 
to 1982 and, further, to about 6 per year from 
1983 to 1988. Many of the aquifer tests 
conducted by water-well drillers since about 
1970 were not analyzed by the U.S. 
Geological Survey. Results from these tests 
are not included in this report.

TYPES OF AQUIFER TESTS

Most aquifer tests in Mississippi are 
conducted by water-well drillers upon 
completion of the wells. Generally, large 
capacity wells that are screened in the most 
productive part of an aquifer are used for 
aquifer tests. About 20 percent of the aquifer 
tests in Mississippi are multiple-well tests; 
the remaining 80 percent are single-well 
tests.

Aquifer tests are tabulated in various 
waysl and with large differences in 
reliability and detail. Some were designed 
specifically to determine the hydraulic 
characteristics of the aquifer, and state-of- 
the-art equipment and methods were used. 
Many of these tests are multiple-well tests 
and iiLdude not only a pumped well, but also 
one cr more properly spaced observation 
wells. Some single-well tests involve crude 
equipment and methods; generally, these 
few frssts were not designed to determine 
aquifer characteristics, but to determine if a 
suitable quantity or quality of water could be 
obtained, or to test efficiency of the well. 
Many of the remaining tests could be 
classified as intermediate between the two 
previously described extremes. No attempt 
has been made to rate qualitatively the 
aquifer tests in this report by assigning 
subjective labels, but completed tests with 
questionable data or data deficiencies have 
not been included.

To the extent practical, a constant 
pumping rate is maintained during most 
aquifer tests. Multiple-well tests involve 
determining pumping rate (well discharge) 
and ijnaking water-level measurements of 
the pjimped well and one or more nearby 
wells screened in the same interval. Single- 
well tests involve calculating or measuring 
pumping rate and making water-level 
measurements of the well during pumping 
and (or) during recovery. Additional 
information collected includes that 
described in the following section.



DATA COLLECTION METHODS OF ANALYSIS

Commonly, when a water well is 
constructed, the following information is 
recorded:

1. Well owner or operator

2. Location of well

3. Depth of well

4. Diameter, length, and type of casing

5. Diameter, length, and placement of 
screen

6. Altitude of the land surface

7. Description of formation material 
and thickness of aquifer

8. Name of aquifer

9. Static (non-pumping) water level

10. Aquifer-test data:

a. Well yield and time

b. Water-level changes [drawdown 
and (or) recovery]

c. Distance to observation wells.

The well yield is the constant rate of 
discharge that is used during the aquifer 
test. The specific capacity, which is a 
measure of the productivity of the well, is 
then calculated by dividing that yield by 
the change in water level (at a stated time); 
for example, "1-day specific capacity" is 
commonly expressed in gallons per minute 
per foot of drawdown. Transmissivity and 
storage coefficient are determined as 
discussed in the next section of this report. 
Hydraulic conductivity is calculated by 
dividing the transmissivity by the thickness 
of aquifer contributing water to the well. 
Frequently, this interval is estimated using 
borehole geophysical logs to determine 
upper and lower limits of water-yielding 
units.

Theis (1935) derived a nonequilibrium 
ground-water flow equation from an analogy 
between the hydrologic conditions in an 
aquifer and the thermal conditions in an 
equivalent thermal system. Theis's classic 
nonequilibrium flow equation and 
modifications are the basis of analysis for 
the aquifer tests in this report. For a 
detailed discussion of the principles of 
ground-water hydraulics and the theory of 
aquifer tests used by the USGS, the reader is 
referred to reports by Lohman (1972) and 
Ferris and others (1962).

Despite the restrictive assumptions on 
which the Theis nonequilibrium equation 
has been based, it has been applied 
successfully to many problems of ground- 
water flow (Ferris and others, 1962). The 
Theis equation involves the following 
assumptions (Theis, 1935; Lohman, 1972):

1. The aquifer is homogeneous, isotropic, 
of uniform thickness, and of infinite 
areal extent.

2. Before pumping, the potentiometric 
surface is horizontal.

3. The well is pumped at a constant 
discharge rate.

4. The well penetrates the entire 
thickness, and flow to the well is 
horizontal in the aquifer.

5. The well diameter is infinitesimal so 
that storage within the well can be 
neglected.

6. Water removed from storage in the 
aquifer is discharged instantaneously 
with decline of hydraulic head.

Multiple-Well Analysis

The most useful aquifer tests are 
multiple-well tests. The multiple-well tests 
published in this report were analyzed using



a graphical solution of the Theis 
nonequilibrium method as described by 
Lohman (1972). In its usually applied form 
(Ferris and others, 1962), the nonequilibrium 
equation may be written as:

f. du (1)
, 2S/4Tt

where

T = transmissivity, in feet squared per 
day;

Q = the well yield (constant discharge 
rate), in gallons per minute; and

A s = the change in drawdown, in feet, 
over one log cycle of time.

where
s = drawdown, in feet;

Q = well yield (constant discharge 
rate), in cubic feet per day;

T = transmissivity, in feet squared per 
day;

r = distance, in feet, between pumped 
well and observation well;

S = storage coefficient, expressed as a 
decimal fraction;

t = time, in days, since pumping began; 
and

u = variable of integration,

Transmissivity is the rate at which 
water, at the prevailing temperature, is 
transmitted through a unit width of an 
aquifer under a unit hydraulic gradient. 
Drawdown is the difference between the 
water level in a well before pumping (static 
level) and the water level in the well during 
pumping; for flowing wells, drawdown is the 
reduction of the pressure head as a result of 
the discharge of water. The storage 
coefficient is the volume of water an aquifer 
releases from or takes into storage per unit 
surface area of the aquifer per unit change in 
head.

Single-Well Analysis

The single-well tests published in this 
report were analyzed using the following 
modification to the Theis equation as 
described by Ferris and others (1962):

35.3Q 
As (2)

AQUIFER-TEST RESULTS

The results of 574 aquifer tests in 
Miss ssippi for which the data have been 
analj zed by the USGS are listed in table 2. 
The s.ite number in table 2 refers to the site 
numljer used in figures 2 through 8, which 
show the location of the aquifer tests. The 
local! well number, well owner or operator, 
location, date of the aquifer test, depth of 
well, altitude of land surface, and code for 
the geologic unit in which the well is 
completed are also listed in table 2. The 
geologic unit codes and corresponding 
geologic units and principal aquifers are 
cross-referenced in table 1.

Some of the values reported in table 2 
differ from those previously published 
because of reexamination of the tests as 
additional information became available. 
Occasionally, the drilling of a new well 
provides more reliable data on aquifer 
thickness than that available at the time 
the original aquifer test was completed. In a 
few instances, an aquifer test was repeated, 
either with a different pumping rate or 
increased length of test, or with the 
availability of an additional observation 
well. Also, techniques in aquifer-test 
analysis are being refined continually, 
permitting improved interpretation of the 
data.

All but 22 of the 574 aquifer tests were 
conducted on wells completed in the 14 
principal aquifers in the State. Of these 22 
aquifer tests, 17 were for wells completed in 
the twiddle Wilcox aquifer system, which, 
although not yet classified a principal 
aquifer, is of growing importance. Taylor 
and Arthur (1989) estimate that there may 
be several thousand mostly small-diameter 
domestic wells completed in sand beds of the



middle Wilcox in 23 counties in the State. 
Three of the tests were for wells completed 
in the Quaternary alluvium; one test was for 
a well completed in terrace deposits; and one 
test was for a well completed in the 
Tuscahoma Formation. The well yield for 
the 574 aquifer tests ranged from 3 to 5,885 
gal/min; the median was 267 gal/min.

Well and aquifer characteristics in 
Mississippi are summarized in table 3. The 
reader is cautioned that, as previously 
stated, the results of the aquifer tests are for 
the specific geologic units, or zones in 
geologic units, in which wells tested are 
completed and represent point sources of 
data representative of the unit tested. 
Consequently, the summaries of the aquifer- 
test data should be considered qualitative 
or, at best, semi-quantitative indications of 
the properties of the geologic units or 
principal aquifers as a whole. Aquifers are 
described in the order in which they would 
be penetrated by a well-in descending order 
from youngest to oldest. For convenience of 
the reader, also listed in table 3 are the 
common ranges of well depth and yield data 
from Boswell (1985) and transmissivity data 
from Wasson (1986).

The well-yield range in bold type in 
table 3 represents the interquartile range 
(the middle 50 percent) of the values 
reported in table 2. The "common range" of 
well yields from Boswell (1985) is the range 
of yields that can be obtained from wells 
designed and constructed to supply large 
quantities of water, such as are needed for 
public supply, agricultural, or industrial 
uses. Consequently, yields reported by 
Boswell do not represent the average yield 
of all wells, which may include many small- 
diameter rural domestic wells.

The transmissivity range in bold type in 
table 3 represents the interquartile range of 
the values reported in table 2. The "common 
range" of transmissivity values from Wasson 
(1986) were based principally on 
geophysical logs. Common ranges of 
transmissivity reported by Wasson varied 
from subjectively qualified "general" or 
"common" ranges for some aquifers to the 
entire range (minimum to maximum) for 
other aquifers.

Transmissivity is very useful in 
comparing aquifers. The minimum, median,

and maximum transmissivity values (from 
table 2) for each of the principal aquifers in 
Mississippi are shown in figure 9. 
Transmissivity ranged from 5 to 84,000 ft^/d 
(feet squared per day). The median 
transmissivity was 4,500 ftVd and exceeded 
1,000 ftVd for 12 of the 14 principal aquifers 
in the State. Generally, the aquifers in 
younger rocks have larger transmissivity 
values than the aquifers in older rocks.

Hydraulic conductivity also is useful in 
comparing aquifers. The minimum, median, 
and maximum hydraulic conductivity values 
(from table 2) for each of the principal 
aquifers in Mississippi are shown in 
figure 10. Hydraulic conductivity ranged 
from 0.3 to 400 ft/d (feet per day). The 
median hydraulic conductivity was 57 ft/d 
and exceeded 10 ft/d for 13 of the principal 
aquifers. Generally, the aquifers in younger 
rocks have larger hydraulic conductivity 
values than the aquifers in older rocks.

SUMMARY

Ground water is a valuable resource in 
Mississippi. Information describing 
hydraulic characteristics of the principal 
aquifers in the State is essential for State 
agencies to manage and receive maximum 
benefit from its ground-water resource. Such 
information commonly is obtained from 
aquifer tests. Hundreds of aquifer tests were 
conducted from June 1942 through May 1988 
in 75 of the 82 counties in Mississippi. This 
report briefly describes the occurrence, types, 
and methods of analysis of aquifer tests in 
the State and summarizes the results of 574 
tests for which the data have been analyzed 
by the USGS.

Most of the aquifer tests in Mississippi 
are conducted by water-well drillers during 
completion of the wells, although USGS 
personnel conducted or helped conduct some 
aquifer tests. The Theis nonequilibrium 
method and modifications were used to 
analyze the data. About 20 percent of the 
574 aquifer tests described in this report are 
multiple-well tests and 80 percent are 
single-well tests. The well yield ranged 
from 3 to 5,885 gal/min.

Transmissivity ranged from 5 to 
84,000 ft2 /d. The median transmissivity



was 4,500 ftVd and exceeded 1,000 ft2/d for 
12 of the 14 principal aquifers in the State. 
Generally, the aquifers in younger rocks 
have larger transmissivity values than the 
aquifers in older rocks.

Hydraulic conductivity ranged from 0.3 to 
400 ft/d. The median hydraulic 
conductivity was 57 ft/d and exceeded 
10 ft/d for 13 of the principal aquifers. 
Generally, the aquifers in younger rocks 
have larger hydraulic conductivity values 
than the aquifers in older rocks.
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DEFINITION OF TERi«S

[Modified from Heath (1983,1984), Laney and Davidson (1986), 
Lohman (1972), and the U.S. Geological Survey (1985)]

Alluvium. A general term for deposits of clay, 
silt, sand, gravel, or other particulate rock 
material in a streambed, on a flood plain, or a 
delta, or at the base of a mountain; commonly 
used for unconsolidated material deposited 
by a stream or other body of running water.

Aquifer. A geologic formation, group of 
formations, or part of a formation that 
contains sufficient saturated permeable 
material to yield water to wells and springs of 
sufficient quantities for a source of supply for 
a particular use.

Aquifer system. A heterogeneous body of 
intercalated permeable and poorly 
permeable material that functions regionally 
as a water-yielding hydraulic unit; it comprises 
two or more permeable beds (aquifers) 
separated at least by confining beds that 
impede ground-water movement but do not 
greatly affect the regional hydraulic continuity 
of the system.

Aquifer test. A test to determine the hydraulic 
properties of an aquifer or aquifers; generally 
consists of pumping one well and recording 
both the pumping rate and drawdown in that 
well and, sometimes, in additional nearby 
wells.

Confined aquifer. An aquifer in which ground 
water is confined under pressure that is 
significantly greater than atmospheric 
pressure; an aquifer saturated with water and 
bounded above and below by beds having a 
distinctly smaller hydraulic conductivity than 
the aquifer itself.

Discharge area. An area in which subsurface 
water, including ground water and water in the 
unsaturated zone, is discharged to the land 
surface, to surface water, or to the 
atmosphere.

Drawdown. The decline of the ground-water 
level at a point caused by the withdrawal of 
water from an aquifer; the difference between 
the water level in a well before pumping and 
the water level in the well during pumping. For 
flowing wells, it is the decrease of the pressure 
head as a result of the discharge of water.

Ground water. Water in the saturated zone 
that is under a pressure equal to or greater 
than atmospheric pressure.

Hydraulic conductivity. The capacity of a 
material to transmit water; expressed as the 
volume of water that will move in unit time

under a unit hydraulic gradient through a unit 
area measured at right angles to the direction 
of flolw. In this report, hydraulic conductivity is 
reported in units of feet per day. In many 
older reports, hydraulic conductivity is 
reported in Meinzer units of gallons per day 
per square foot. To convert from units in 
gallons per day per square foot to units in feet 
per d|ay, divide by 7.481.

Hydraulic gradient. Change in head per unit 
of distance measured in the direction of the 
greatest change in head.

Hydraulic head. In ground water, the height 
above a datum plane (such as sea level) of the 
column of water that can be supported by the 
hydraulic pressure at a given point in a 
ground-water system. For a well, the hydraulic 
head is equal to the distance between the 
water level in the well and the datum plane.

Potentiometric surface. An imaginary surface 
representing the static head of ground water 
in tightly cased wells that are completed in a 
water-yielding unit; or, in the case of 
unconfined aquifers, the water table.

Semiconfined aquifer. An aquifer that is 
partially confined by beds having small 
permeability through which leakage may 
nevertheless occur.

Storage coefficient. The volume of water an 
aquiler releases from or takes into storage per 
unit surface area of the aquifer per unit 
change in head.

Transm issivity. The rate at which water, at the 
prevailing temperature, is transmitted 
through a unit width of an aquifer under a unit 
hydraulic gradient. It is the capacity of an 
aquifer to transmit water and is equal to the 
hydraulic conductivity times the aquifer 
thickness. In this report, transmissivity is 
reported in units of feet per day. In many 
older reports, transmissivity is reported in 
Meinzer units of gallons per day per foot. To 
convert from units in gallons per day per foot 
to units in feet per day, divide by 7.481.

Unconfined aquifer. An aquifer that contains 
both an unsaturated and a saturated zone 
(that is, an aquifer that is not full of water); an 
aquiier whose upper surface is a water table 
free lo fluctuate under atmospheric pressure.

10



EXPLANATION
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[ 3 | Miocene aquifer system

[ 4 | Oligocene aquifer system
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| e I Sparta aquifer system

[ 7 [ Winona   Tallahatta aquifer

| 8 j Meridian  upper Wilcox aquifer

| 9 j Lower Wilcox aquifer

CRETACEOUS AQUIFER SYSTEM 

[ 10 | Ripley aquifers

[ 11 | Coffee Sand aquifer

[ 12 | Eutaw   McShan aquifer

[ 13 | Tuscaloosa aquifer system

114 | Paleozoic aquifer
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| x j Not a principal aquifer
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Figure 1 .-Principal aquifers in Mississippi.
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Table 1. Geologic units and principal aquifers in Mississippi
[Modified from Wasson, 1986; only geologic unit codes for units for which 

aquifer tests have been tabulated in table 2 are listed]

Erathem

Cen azoic

Mesozoic

Paleozoic

System

Quaternary

Tertiary

Cretaceous

Scries

Holocene
and 
Pleistocene
Pleistocene

Pliocene

Miocene

Oligocene

Eocene

Paleocene

Upper
Cretaceous

Lower 
Cretaceous

Group

Vicksburg
Group

Jackson 
Group
Claibome
Group

Wilcox 
Group

Midway
Group

Selma
Group

Tuscaloosa 
Group

Geologic 

unit 

code
ALVM
MRVA

TRCS
CRNL
GRMF
PCGL 
HBRG

CTHLL 
MOCN

WRBR 

MSPG
FRHL

CCKF

SPRT

TLLT

MRDN 
MUWX

WLCXU

TSCM 
WLCXM

WLCXL

RPLY

COFF

EUTW 
TBGB 
EUTWL 
MCSN
GORD 
COKR 
MSSV

PLZC

Geologic unit Principal aquifer 

or aquifer system

Quaternary alluvium
Mississippi River Mississippi River 
valley alluvium alluvial aquifer

Loess 
Terrace deposits
Qtronelle Formation Qtronellc aquifers
Graham Ferry Formation
Pascagoula Formation 
Hattiesburg Formation Miocene aquifer system 
Catahoula Sandstone, upper part 
Catahoula Sandstone, lower part 
Deposits of Miocene age
Bucatunna Formation

Waynesboro sand lentil 
Byram Formation Oligocene aquifer 
Glendon Limestone system 
Marianna Formation 
Mint Spring Formation
Forest Hill Formation
YazooClay 
Moodys Branch Formation
Cockfield Formation Cockfield aquifer
Cook Mountain Formation
Sparta Sand Sparta aquifer
ZilphaClay
WinonaSand 
Tallahatta Formation Winona-Tallahata 

Neshoba Sand Member aquifer 
Basic City Shale Member
Meridian Sand Member 

Meridian Sand Member Meridian-upper Wilcox 
and Wilcox Group, upper part aquifer
Wilcox Group, upper part 
Hatchetigbee Formation
Tuscahoma Formation 
Wilcox Group, middle part
Nanafalia Formation 
Feam Springs Member 

Wilcox Group, lower part Lower Wilcox aquifer
Naheola Formation
Porters Creek Clay 

Matthews Landing Mad Member 
Clayton Formation
Prairie Bluff Chalk 
and Owl Creek Formation

Ripley Formation Riplcy aquifer
Dcmopolis Chalk
Coffee Sand Coffee Sand aquifer
Mooreville Chalk 

Arcola Limestone Member
Eutaw Formation 
Tombigbee Sand Member Eutaw-McShan 

Eutaw Formation, lower part aquifer 
McShan Formation
Gordo Formation 
Coker Formation Tuscaloosa aquifer 
Massive sand system
Undifferentiated

Undifferentiated 
Paleozoic Erathem Paleozoic aquifer 

system
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Table 3. Summary of well and aquifer characteristics in Mississippi

[Bold numbers, interquartile range (25 percentile
results analyzed by the U.S. Geological

- 75 percentile) of aquifer-test 
Survey]

Common ranee of well and aauifer characteristics

1

2

3

4

5

6

7

8

9

10

11

12

13

14

Aquifer number and name

Mississippi River alluvial aquifer

Citronelle aquifers

Miocene aquifer system

Oligocene aquifer system

Cockfield aquifer

Sparta aquifer

Winona-Tallahatta aquifer

Meridian-upper Wilcox aquifer

Lower Wilcox aquifer

Ripley aquifers

Coffee Sand aquifer

Eutaw-McShan aquifer

Tuscaloosa aquifer system

Paleozoic aquifer

1 Numbers not in bold type from Bos well 
^Numbers not in bold type from Wasson

Well depth1 
(feet) (g

120-170 f
50-140

140-200 1
50-200

350-800 ]
50-1,500

190-490
150-1,000

Yield1 Transmissivity^ Hydraulic 
illons per (feet squared conductivity 
minute) per day) (feet per day)

00-2,300 19,000-43,000
500-3,000 13,000-79,000

70-440 
50-300

60-540
50-1,500

50-200
10-150

480-770 130-550 
100-1,000 10-1,000

690-1,100 170-600
100-1,500 10-1,000

610-1,200 460-700
100-1,000 10-400

430-1,200 1
100-1,800

330-950 ]
100-2,100

130-600
50-1,100

760-960
50-1,000

390-620
100-1,500

560-1,500
100-2,000

450-500 * 
100-600

(1985, table 2, p. 270, T 
(1986, p. 1-108; values bi

70-510
100-2,000

50-470 
100-1,500

44-200
10-300

62-300
10-400

53-290
10-500

82-520
50-1,500

00-840
100-900

2). 
tsed on aquifer

4,000-11,000
4,000-13,000

3,000-10,000
l,000-> 10,000

160-2,400
120-3,300

1,400-8,100
80-2,100

4,000-8,400
300-13,000

2,600-6,700
< 1,000- 10, 000

1,400-6,000
150-17,400

1,500-12,000
670-51,000

76-710
<1,000-5,000

830-1,400
< 1,000-5,000

660-1,400
200-4,900

1,600-7,300
535-21,400

1,300-5,300
80-9,000

200-400

82-180

46-130

4-48

22-89

39-88

26-96

20-70

32-100

1-7

12-37

9-15

14-81

13-83

tests and geophysical logs).
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